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Abstract 



PROBLEM TO BE SOLVED: To prevent the plugging of a flow path caused by the freeze of condensed water by the 
drop of outside temperature, in the flow path of an exhaust gas from a fuel cell. 

SOLUTION: A fuel cell system 10 has a methanol adding path 66. The methanol adding path 66 is a flow path 
connecting a methanol tank 13 for storing methanol, which is a raw material for producing a fuel gas supplying to a 
fuel cell 20 and an oxidizing exhaust gas path 61 , into which an oxidizing exhaust gas from the fuel cell 20 is 
introduced. By supplying methanol to the oxidizing exhaust gas path 61 through the methanol adding path 66, 
methanol is mixed to produced water which Is condensed in the oxidizing exhaust gas path 61 . Since the condensed 
water mixed with methanol drops in its melting point, even if the outside temperature drops during the operation of 
the fuel cell system 1 0, the condensed water does not freeze. 
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EvN-yU7'C0tJ0#i(CJ:-5T^^4. H«Sl 7*» 

[00 5 1 ] SmSEl 8(4. KfiilStiJCu-Zn 
*9 S-)i<m&rt^W&^hZkl,zX-oX. 

[0052] 

0 (kJ/mol) ■•• (4) 

5 (kJ/mol) -(5) 

(kJ/mol) -(6) 

&<nRmz^\zfs%±r£hzt\immx'hhtz!h. m. 

^. KW^Sl 6T14. COjM»b3151 9 5:IS(tTK 
<0-BHfcB8Ri8SS:ffia L)t±T. -^LK* 
iftKSr^KfiJS Ltz&SUfAimWx t LXMMm 
?fi2 0CRf^L. WStmt^tim±LX^l,. % 

ts . mmmiz&i&z ixmrnxx* ctf § s/is -be 

ib^iiUg{4. 0A^MMSffi^#^(4S%^SWT 

■eft 0 > fflftS4H^jam«jfi<o«^{ctta P P mmm 
ixrct) h . otic . c oaftRKftffls 1 9 -cjftfw i) - 

[0055] 

CO+ (1/2) 0 2 - COj ••• ( 7) 

[ 0 0 5 6 ] C oaHRiMbffi 1 9 (4, -BMUWRaB® 

A«aiT'2&4a^««««HiiiiT^4. ifc. coasas 
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fcSl 9fcli. ^«^S&5 2$r^LT7'o , 74 7^f> 
(7) **>SHRi^J&«riiMf<?tf*. COifflRRfl:« 
Xk IX . M®&&$&5 3 §^LT^4«?tl2 0 Cfttfr 

ccr, coais?iSfl:»i9tiS*^xsfflji 

wmmiM.. coas?BHkai9^tt»$fi.s2st«**^ 
*sdsw-ctt. «sfles&K5 3 1, mm 3 0 

• fcSa^S-BHfcgSK-feVlM 9£S*t"C, ASS**** 
<0-BHfc**«££B8l/O*«.. 9J»33 0{i. KB* 

stwaui**, -BMtssR-b^if 4 9#«iifi-*-*s*fl 

ft^fgStc-S^ 7"o 7 4 7 fDSEifi* 

icffi < -fh t « t . c oaswBKtas 1 9 c*m$:»*# 

[00 57] ^®I2 Oli, K«^a 1 6#£j£-f S> 
b . S*£-^rf ■§> gtfbff* <r>m&&%\fX 

0-CJtt1ftS1gSRifl:^Ria±. BtaLfc ( 1 ) #3r^L 
(3) iCt^LfcElEfcPia-Cft*. 

iffi 2 o umim^mmmmvh o - m-t^ 2 s 

2 8 <0«jfi&^*WC*b-f HfiffiHT* S . 2 S 
i±, 1 7V-F22i:, #7-K2 3 

t. -t^V—924, 2 5bfre>ftl$.ZixX^h. 
COO 58] Ty-K2 2^iI/'^V-F2 3(i. «B? 
V.W.2 1 £MPJ*^}^T~tvM -yffilJl&Jfcf #7; 

4 fcCWM*^*'^ TV- F 2 2*5 

i v- f 2 3 fc oiac. 

6 . Ty-V22b^'^-9 2Ab oMlz. 
ii»W^SS12 4 P#ffM£tLTi3 0 . #y- F 2 3 
fc-fc^U- ? 2 5 fc^HCt±g?-(t*'^SS&2 5 P#ffM 

[ o o. 5 9 ] -i.it, ■mmm2 1 *±. Hfw^w 

f4. Witf 7 ./SSffllSt J: 9ffM£tutrn I- ymm 
«W»W2 l^ffiWi. mib LT^S 

OH&£5rtIft Lfc * - * y» *a£fctf«IS*Jfc4M&3 
, ttJgftSHS ( Witf . Aldrich Chemi 
call Naf ion Solution) 



jo ix^-x Ht i . mmnm 2 1 ±tc*? y - yem 

thb^oH&Zb^tz. ±EIWK*fiftU 
fca-tfySte-arfT*-*'*-* F rWLty- F * 

IfflrnXfoZ. 

[00 6 0.] 7/-F2 2*>J:l>'#y-F2 3{i:, *fc 
jKSiVC^S. 5r*5, *HJgPJT{±, 7/-F2 2&J: 
mmifr <ot£hi]-x y^-> n*£ £ - # y 7 X/H- 

[0061 ] -bM-u-^ 24. 2 5ta:, ti?JFjg&0M 

v&mz. mm. t-^y^smLxax^wcL 

4. 2 5 ti -^Uratc. ¥kfc<rMW)*)7U£1&foLX 
*50. fSExEL/cJ: -5*C -fc.'NV-?2 4(i7V-F2 2 
cO«ffli:t«*'7,iISS2 4 P«L. 
5 ( V - F 2 3 O^ffii Tffift^XiEffg 2 5 P r ^fiic 

co^i . t'xmtem®. ixtfzte&mmzttLxm 
mzztzwtfi^ ^mk^m.xhit\i^\ 

tz. ZZX'li-b^US24b-t^-9 25k 

z5mxtmuz7)\ mme)imm&2 o-ctisfficj 

[0062] at, Mffm?t!i2 oem&ftmx'h&m* 
iv 2 scommz^xtmitz, mm^mmm o > 

IXm^iLXbtZUi. TJ-V22. ms?«M2 
1 . fiV- 1' 2 S^^'S.-l.lifiit^c-feA-b-^arE-I 
Uft;l/2 8rMIfWL (#«ffifflT"li 1 0 0 

i fc *= i -oT7^ v ^ffiiirffi 

[0063] tUJJi^ L/«m?l!l2 0 Cti, SSELfc 

iizVaTTJ- WlcomMrfxim 2 4 P C^A§ixT± 

lEflSswfc^EjecffiS its . 2 4 p c>m 

— f 1 5Cgt^$ilS, ;«A'-tl 5tiJVMT. l:^. 

^ b?R*BTffi» 5 ii-r c» -3 ft ***± . M&ertzitxrte 

®b ixmmzixz. 

[0 0 6 4] ttz. m®nj&2 0 t*i, »fl:;<r;*«teB 

5 9^^-LT, nyru^Hf4S*^Effl^//ftl&S 

in. . i <o£Btaa*i . Kfk^T. t ix t y - Hffl^K 

ft.*. *tJ. 3yru-y^4 8*UM«a53 0t«a$ft. 
TfcO. #J««3 0*i, «m«ift2 0C^USft.TV^ 

T3yru-/^48c7)ffil6ttP*SJ»L. »4«ffi20 
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5P3&»4>»ajs*ifc»fl:swx«. imje#*s§6 it 

?§6 1 tuKsse 2mmtoKxa v . <g*§s6 2 1 
a mma^ 4>co*mM iwm ixm. ^m^td^z 
mimt'xzm&Lx^h. «s§6 2-m. ftmzm 
$ uzmzmmz x ^xmtm'xmi&zvxmmm 

■ h. »e»6 2T««LTIiI«Sfl/;*J±, 7KM&6 
4^^LTtK- XfJ-lVfy? 14tM§ilS. 

• [ 0 0 6 5 ] ;;t. tSK$W*+tf>*l»li:l±. Sti£ 
Lfc£fi£*<0£ t X'h h . ±ifi LfcflWlfcTRJSO 
( 2.) St^Uo J: «8WI!!2 0Ttt«»ffc¥R 

ti.mi (QtimMW&S: 1 0 T'f i 3 y 7 V -yt 4 S (c i 
oTE83*ifc£SWi*<aaa^*fl&2 0fc^$ii 

fMES 2 0 ttJ tt 4«»«R 2 1 a$oB#£» LXLt 
oVZffiK'KMz. JngLfcffiffi£«£iaSB1Effc2 0£ 
fci: LTiin. C<0±^=5:«^C<i. BMfc 

<W>Jni4»fifc*3il«t>*«H6 2TllliR$ftT* • 

[0066]**:. JtJKBKfci*#*IS 6 1 ;< ? y 
-;^«6 67WSI£LTfe9, X9J-tV9y? l 3 

ot^S. y?ywl^0S&6 6C{i. $WS!30Ktf 
gg$<Ut^y7"6 73^{f^>iiXV^. 0Jffll^3O*>f> 
OSattlf^CJ: 0 ;cO--Ky7-6 7#Sg»£ill> i: . aSft 
6 1 «f WKflSW^ tit LT - BrJSfcO.* * y 
-Mt*9 J-)V?V7 1 3 ilS. £Otft£ 

[ 0 0 6 7 ] &ib\ 121 (Cfc^ttill^L^oTt**, 

^ £ . z cD&fflfrmiftmz wBBitffimz ntz-mzx- 

&3em&k<W5imtt&. mmm2 ox-nw^Ltz 
mmt¥Kfcim'iftz> ** . -r <o j: a &m$vft^KJE# 
mfftsisifc. *i»«ffi2 0 izmtztiimtofiG-ti 

x*/Mf t l/CRSfiSftT 5 . *o*:rt>«<$«ifi2 
Ott^tfMK+fciMilfcfciaLT L£ 0 #\ #HJl£i?iJT 

X, *8fi«»2 0*»f3eoia«i6fflfc«oT^ft. 
[00681 *l«l»30li. v-f ?orjyfa-:?2: + 

§ fife »mr n 5 a izvt -> x imvmwtc f & mft 



i»cpu34fc.cpu34 -e&mmnw&tmTth 

OKjfiaS^rW-WT n 7 7 L> ^frjgp f - 9 *a*TO>ft*A $ 
ft.£ROM3 6i. ISIt<CPU3 4f#a?«»:^I^ 

AM 3 S . eKELTt^asa-feV^ffi^-byfA^ 
<^ttaj<i#S:A*tS fcftCC P U 3 

fcatfrf S Aft}**- h 3 2^$r*ii.S . 
[0069] *IUfeM<?)affit*ti5-t iMfflif* 

*iwwKo^T»BB-f *mmm<r>mmmmmi o 

fcti . RfkSW^R 6 1 4»WlWkSW^(=tt LT ^ 9 y 

-'US:aan-L7tf|ctaSEa:ff±-f I) i: ^ 3 

3. ^CIT. «ISH«j6SBl O<0#ifcB*fci5ftSISfld& 

[0070] jjpfmrfiSIEl 0*«^ffitQBCT«fflLT 

t fiytiti fc* » bk Hff -c^a 
a-rifeft. mmtix*mmm%Ktf'tt.mt<zm : i 

1 1 6 . ^ $ icKfUJf 6 1 L 

[007 1 ] a ^»4*?i!!^ai OiCfe^T, 31 
KO*±^(cK«^S 1 6^oj»4<7)£ft&£x h ,r 

t, «Sfi««l2 0Tl64-r6j»fi* t «^L. »Hi5it4 

1 on. mmmsiw. 1 ocoffit^csssrt^ag^® 

hztizk^xmsfcriW&Zftiitl.x^h . 

^y-;Uj-97. 8*Cfc^5fin»H.6£7Kt. Lfc 
A'oT. 7fc(c^LTm.SfttfOX^ y-;U*a?.SD-fl. Z t 

[ 0 0 7 2 ] H4(i, flg&ttf&s 1 ooaeoff jtB* 

tuff § ix h ^±mmw^-^ y^mh-fya-i-v- 
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[00733 ^-f-y^Hfir^ill. fc . CPU34 

«. t-f. mmnxm i^mitma^znLx^ 

S20 0) . z<KX9/-fr£-M\!rfZ>frt'ofr<7)$Wi 
LT L £ 5 toZtdfih hfrt'o i)Hzr>K ^X <7)W®X' 

z <n i. o ttvmt . m^mmm 1 o cms 

^SOtCA^IxIttioTff^^ (H1#SS) . X 
T ■/ 7' S 2 0 0 CfcV vC . ^ 9 J -H-nm^iitch^: 
^bPMLtzW&Mx. Zntt^iV-j-yrfe-TLX 

WMX'teXTvT's 2 o oiza^x^^y-i^m^ 

7 S 2 0 0 vC . it^Siffi^ffi 1 0 «0»6»±B§ t 
iMTlZfUt* 9 S-MfflncD$m*:®®fT% oZbb 
lXh^\ 

[0 0 74] Xt -yrS2 0 0tCi3^T. iKIS*?)^ 

toz'u*? tVmZiitztMrlzli. 8rc, d?>-r6 7*5 
ti. (Xf v/S2 1 0) . i<?)7Kyr6 7ijJ;t/3>- 

enzmnt^^^y-i^zm^xn^ix. ^ 

IEl!)^ra(C^'^T'-Kyr6 7fc«tl>*3 >ri- y+^4 s 
? y-;W8K* Hf^lEHC-f S -I b WVZ I . 

[ o o 7 5 ] zzx\ Kfld»#xK6 1 * 

./-/Ute. Mftffi^l OcOjffeffif^ta^rtC 
t T V >4«SfNEt 2 0 cr>mm®X± 1 44**<01. 

•c us $*4m?i!» 2 o tb § ti&mikmrfxm&g.x' 
vmftMM<&^mmrfx(r>%ifficr>%m%t"zmz^n 
■t&zbtfX'Z&. ma*? y-i^mi. ztihnmz 

m: , SUS*^ 3 0 % >: i 5 Cf&gS iiT v ^ 

4. 

[00 7 6] XT-/7S21 Qiza^x^yybi 

b . mzC P U 3 4 li. flm«l!>2 OaWBEfcfM: Lfc 

A^da^ffl&rf £ (^.r-y 7'S2 20) . EfrS^tifE 



swjlt. 6te*t*6nasBtf>ft 

l 6 fcistti Jag*****-?-* k fttflSSHift 2 0 1« 

ktJ:oT«*HK62 Ott-eoillEfctfitf S. ^r-/ 
7'S 2 2 0 fcfc»t4l»fitt«62 0 OffitttJBtfJflBfti. 

ffiffls?fi 2 o tas t,&u?s£-fe y-t^Rffcaaj u 

2 0 ^|C7)?SS^. 7*6 S 2r#± IXfrt, 
c5ffiiB«a=Sr if * -f l> i i: K J: o T flKf 4 d t if 

X%h. 

[0077] Xfv7S 2 2 0(CiJ^T»JSffi2 0^' 

0 t•1S^iZ=^^:^I(^tt o T ."Ky/ 6 7 fc i 1^3 XTU y 
^4 8rlgfj1-|) UT-y7"S2 30) . ZiXlz£-oX 
8Hfc»^» 6 1 ^ y — ;K0flB&**BH*&S/xS . 

z<7)t%. vyyu-/-f48 tfmm znx^&ztizj: 

# 6 1 {S^fflS 6 2 tctSM-r h tz*b . 6 2 

«S6 2rttf5«ffi*Ji*HH0a»6 4 r-^LT* • -X 

i4C0iR$^-g>3ty>. ±KL/ci;^{C7Ky 
7*6 7t>Z.V? VTV -y"t4 8 $r.»-tl> Z b lz£ ~> 

x. mmumb i . mm?s6 2fcit» ; '7k(i]TO6 4 
s. 

[\0 078] ^7t. 7,f77S2 3 0C«Ut.f>'76 
7i>£lf3 y-XV 4 8* f |gt!l$ii^l) t 
&gjft^l5I«)a^S:IB*W*. ^^ri)^, CPU 3 4 
(±. ^'fvtU-fe yhLTgia^faar^-r^St^O 
HtA-f& (Xf77S24 0) . ;<7)^(i, ^£7)tc7) 
tt£tt»&/CT (XT77S2 5 0) . WieitL-Cfe 
v^Rff^O«WPfltO bcryycMzZffKmit (Xf7 

7-s 2 6 o ) $ . ±iss2i^rat o fim&t h ixm *) 

jit, ZZX\ mjzVgm&TffltO bli. Xf 77S2 

1 o ■cm*iLc<f«a6i*iacffl i -r * . 

[0079] XT77S 2 6 OfciJWCgiiBSgttfg 
ri^-/-9-4 805®E*rff±L (XT77S2 70) , * 
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n. WT/msfflt Lximmm 6tM§w. 

[008 1] fclhtf) i 3 Izffii&Siitzm 1 gjtfflOttft 

X?S6 1 , Wm*6 2t5«tl^*0lRK6 4rttHg"t 
4. L/-:*'ot. j»PHKKIS10<oaKffjh+t^ 
a**fiTLTt. l£ftt##.XS36 1F*J. <glSts6 2l*li3 
J: tf*!Ura 6 4 |*rC«8#jW»S LT L£ oZbfftc 

o -t 4 tsttuM: <» * . «**a<ass-r * *$ -eft*** v ^ 

^mc»4m?te^ i o commznm-t 4 t # c . 

■ [ o o s 2 1 ei 5 (i, mm hiihmmm&mmcoiim 

> . xm&fflcommmi&w. 1 owtetfi^t^-n,^ 
fc vtzm^mh-timmxh & . n 5 c^-r j 

3C, l£^^ft4^«?i!;SBT'(±. *<9«SiB*fc:i5 

^SC J; o Tfi^ 3 h &X'£ 4 , Z.<T>t^ <D&*> ±if 

tcWIS LfcA-+T££4«S*$l#*&f«i! LTJMSL 
fc***£»!JW-4£i: t LTfcin. c<0*&tJi. 

mzntifffizmixLto. ztnzfiL±s5Mimtm 

^#^ftTV>4iJ*iia t fcvvfctf>, &«g^l 6t 
iiWSKlffrWfe* * fc ttfcK*W*«6 2 0 £*T LT # * 
<7)&&£S#rf 4 b tfT* . 4fctf>fc 

[ o o s 3 ] . *^i£^j«»fm?ffi^ i o^mt 
%\iiz$h enza^x, x? / 6 6 ojgiSGi 
mi, x% &t3mimtfz&6 1 <7)±sEfflj-es>4 ^ t 

Wfi 2 0 *» *>#Kfi $ its ®itm iSX **<WH KBW-t 4 



-yuaain»6 6*»4>»ft»^x»6 1 Hz^ihthtz 
*9J-M±^ fflffitfTSkti iftx-^zwm-h. 

o t ws^sftig t xitftiz&gimmBzZmLth tz 
xs§6 n,z^xi r >±mmx'$)hzti) < mtu\ § 

lit. |gf»'xS56 'm&6 2*«glRS 

■t & x 9 y -iw-m £ «t o tbsh^ ^igjD-f 4 ^ 1 1 

[ 0 0 8 4 ] S . $ 1 HftMWff it^S^-f- yc/j 
X r -x r S 2 0 0 Ttt . S« />' X ),Ztt IX*?/ -IV 
<nym*'ft% 0 *»if 3 iI(Bff±B»ttjft4jBMstlt 

mmwi om%;&*mzmmhztt Ltz-hK mm 

m?t!!^g 1 0<^31lK^±+{^h^ja* : f£TLT7K*T(c 
t T'^jg-t 4 1 ^SSix43&»if 3 AHC^o'v ^T¥dBf-f4 
dttLrtfii-\ COj;3 : 5r¥«i. SKiA^SfL 

4«aasr : fA»jwa{3 0rttasi>Tfes (Mi*f. 1 

2£1H~2J3 3 IBtcmXolz) s $Wa53 0(i, 

3affliaK*fJB-f4*>4f 3 ¥iJBrT4 fc v>-3it*SK J: 
-?T»fT«r^T'J)4„ J>4^«i. BBiLfc^mia-fey^ 
*»4>JtS«aicB-r47 i -^* A^J LT . ^acw-r4 

&T[El4^i:") C^4 h»KA^t4fc^ix^;?;4 
WfobLxm^&nfetzli. n%<r>x.A v^-Wrhc\ 

tizx^x. m-mtix izm- hxtj -/^ma 
m^zi^xmm^x^m^m^.'cLx . msmz 

mhLX&m-f 4«^tMi 4 -I t t,»jaT*A4 . 
[0085] ±IES 1 HJSMt0»4m?ti!^S 1 0 Tii . ' 
A— ^ l 5 . C OJM^iHtSB 1 9 tj J:l>W41:?i!l 2 0 (c 
Smz-^'fS^t, 7'D74 5, 4 7tS£Xf3>7 
U '/-f 4 8 *^-fLeixfg(t4Cl i: i: L^*\ dfL^^'- 

+i5, c ommftM 1 9 « xvmmM 2 o . 

^tc< i: t 2oiy.Jit^UT|5]-<7)7"DV^7tii3 

7 , D7ifett3>'ru-yy*»<bfit*&§*L4ffi 

+4 1 1 i: tiltf. -eil-f it£*t LT^SSO^Sr (ft 
»-f4ii:A«rffit'S:4. 

[0086] ±ELJt* 1 KttSffCCil. M«fiU^ffl 1 

ocommi¥±mzi5^xm-ikm?ix$%6 nz^^y-n- 

(C|g«7yxSg6 UCX*y-;U&etffrf4«j£i LT 
COJ:3^^Srm2^)|£fiJi:LTWT^ 

■r. ^mmm^za^x^tchixhumt. hiksl 

/cm 1 ^)5g«0»imffl^S 1 0 fc|3]«lcDfM£3pr4 



Lfc i: fffiffSft* i: . CPU34t.k-> TBr£0>B#ISIft 

[ 0 0 S 7 ] > ? /-ivWM^WV-^yifiMi^ixh 

tt-r. cpu34(±. mm20frbftmztih® 

^#*+0&«*0>ft£*aJt4 UT7 7S3 0 
0) . Mltt^W^ili- $f4t?§2 0 

[ 0 0 8 8 3 *T 7 7S 3 0 0 tfcV vrgflSMf***) 

fttas-^^-ci^ts (^T7rs3 1 o) . mm 

£ J: 3 (C 7, r v r S 3 0 0 T'gffi L fc£j8#tf>SatK: 

[0089] j^D* ? S-llinStfffcfcfl t . <£t>ZC 
PU3 4(±. tfyy 67 lztilXm®lt^z&1)t h 

(xr7rs320) . znmn%t%mm?& 

fvTS 3 1 OT^jEL^^iD^f y-^alc«E-5t 
^y-^mta^&fiSHftlfc**. .lex-. tf>7- 

6 7 c*tr &»i-f ntarn. mtmmm 1 o<os 
u\ mmngiwi o<nMmmmizii#y76 7 

[0090] llto J: o fclifcSiifc® 2 Wl£>$f4 
fctf>, M^16 1 , ««S6 2iiJ:l/*ls|iRB6 

t . BMfcgfjSf^K 6 1 1*1 . 6 2 rtfc J: * 

mt^mmnbtz vmmzm^xititz o t* 

0 . ii«WfeftOi*/l^f SriSftCiffR LT It *> tz 0 



[0091]$ fct. ±fEH 1 fcitf£2|»M?#4 

mmMMX'b&x ?j-iv£ tmmti c\ t 
i?z*>. m*viit*zi&TZ&htMzftm 

£S1 2t'ii. /^y-i^tmzymm.'mR&zm 

l fctfxAfcti. *9/-)Vt ! B& Ltzmx**. ■ .x 9 J 
a+fcaStaU^^-Mi. <f8sSs6 2fcJ;U f 7K(HliK 
1 4 fcTBrlS&iU.: Uztf 
SSRfeihffJT* S > * / -;US:Sa**^^fil LT 0iRt 

[0092] jjes i toxvmimm&t. i«# 

t ltzt\ Wsh^n*9 s-bzw&wxtm® 
t&Ztt LttJio. «fiJ!)Dtl.y^y-/WfJ^2:ft 

*)fiStt.otiMrli6<': >: tf-rtgi: £6 . t i: i 

[ 0 0 9 3 ] ttz. ±IEm 1 fc J:l^2HSSW»41 

^4fc ixxfy-tteM^* z.<n*f s-ivzwe&fl 
i cffi*&t tizx^xmimzm 1 rt-c 
«a*3WsaLt it o<nmt$i*M> itztiK * 
9;-iiw\mmz}MLtiWzmmh ztt 

-j T 'J 7f#Xr o t * t §^ t 

9J-)V$4 vyony-iv^m^h^tifxt 

[0094] HJJiBB Lfc* 1 *5 ilA'S 2Htt0«T{±. 
BHkSP^Ctt LT> ^y-;^^PtS^ fc t J: -> 

x. mtm'xm i . wms 2*jj:^*[iijrb6 4 
wrmknm&rUTZ-tx . jjEsa»t»&t6 

iEBE»*»<5)««*5:»aj-f S#PtfJ*g^»t 4 i t J: 

wtm.\ oAti, ^i^j;yB2^sgMo^mffig 
aiofcJ5ffHaw)«j£*fl»i."cosfcA, 

■rs. 

[0095] ^3^igWO»41*Sl 1 0 A{±. 
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61, aaH86 2*iJ:W c *lHlK»6 4t*J^T» HW 
y 7 0 SrifxT ^ 4 . F b A y 7 0 (i. ±f£grft$f 
B6 1 . «S§&6 2fcJ:tf*m«W6 4 0J»jeoffi{Bfc 

istt^ntfco. flmwfiaaioAojwgffjhi^t:. 

MT'S>4. dOi^. FU>fy7 0«:±fSUt#S£K 
fcKftMvO^fl*. J3LTC. BKkiM*B6 ltcKIt 

F H > 7 0 tOWCiftBflf 4 . 
[ 0 0 9 6 ] 07 K . &3|gi^O%ttW&£S 1 0 A 

tfffiimitmtfAize 1 izmz f w y? owmis. 

<hmn^t. BKfcSMfxB6 1KUL ffiH*)»#fcJ6 

7 0* ! l5tt^^T^|.. FHV7 0UL Bt*SS7 2. 
Sfttin74fcJ:yVN^7'7 6^«i^T^|,. Jfr7lc§P 7 2 

LTffiMSitTfc 0 - JbiEB?*»7 2*>»#fc: 

Ktfeftwaai*s:»f^rffii:*^"rv^i.. stain 7 4 

«. lT*g|57 2<?)JS^lClS(t' ; >iX7tP J 3nSI5-C'*0- A/U 

n. *!i»«3 0K«ai/ci5 | 5, flJs»3oa>£cDia» 
m^mxmtt, □ 7 4 srwewi . #$«se*z>am* 

fffi^g 1 0 AfcL ^«fl!!^M 1 0 A^ffit^flrEBrt 
tfJ^aWBcTUfclgt, £tfc«fil*£ F W >'7 Ofc 
*Sft4Br7MIS7 2 £BrSL, ^c0f^vU7'7 6 
Z>Z klz£ r>X VUA >'7 0 zp^MstJc 2r|5££-f4 . & 
TC. fifcR1M3iaiOAOJI(lKflfiI:B*t*i»tSiOJ: 

I 0 0 9 7 ] 08 (i. S?3||fg^»4«fl!gSS 1 0 A 

-f7o-f-v-h-C-S>l.. mfcco&ttXA -/f-Ctt-f 4 

1 0 A^moffittft^nSft-S fc , $TOS53 0 tfc^ 

[0098] &ls-1-ytf%ft$tl& k. C P U 3 4 

li. t-t. %mm&m oizmzztiKxyre 8£ 

m^Z&JllTXyT6 8cr>W&$:ft±Z-&. *■ X? 
J-)V?y? 1 4A^ffi«ggl 6^g^4?)t£ISSr 

xh-vr^h UT-vrs4oo) . KK^ai 6^ 
ojRflmoffitt^ff jt$<x* t . aa l*: j: a tanas 
ai 6*«i5S;-ri»=§-gi5T'^sa*%TU^* , >i» 0 <% 

(C. CPU34IJ. SJ«a!3 O<7)rtg|?C{li^-i.0r5E«^ 
A^Z'J-tv F"f 4 (^.f" /7'S4 10). -T3r;b*>. 

ieiBis:*fc-«aR tto & ftA-r 4 *i t t«t -?x . $#4 

[0 0 99 1 £tc. CPU 3 412. ft&TO&gSl OA 

oaaE<off $ *ir ^isp* ia t *±i a 9 a 

vA^g^ji* (Xf77S420) , i^i&gLTii 

zx\ ti <rm&. mmMm.\ oAow&zHfcib* 



^4. ^mmmx'it. zcon *>ffl£3 04NdR£i, 

[0100]XxyrS430(C*3t gj&0$|g t A J ± 

let i &mi.titpmztL&*£izii. cpu3 4(±a 

;l/7"7 6(C»ft-f SrffiTJ L-T^'^7'7 6 im^Sm 

(Xf-/7'S44 0) . ifKcioT. 
>7 0«lf*«7 2 tBf^$^^*(i»4«?tii^a 
1 0 Amzmiii^ilh . Xr-y7°S4 4 0tfe^TA;t- 
7 7 6 *ra»LT«ffi*£#aj-f 5 f-^ ^.t*T 

[0101] OhO J: ^ t»BRSfLfc»3SettWWj!SB 
ttfi^Sl OAKiiitf. »S^ffl 1 0 AOffjkB* 
tc^jSc7)fgTt*tiSl : i*]tc4l:7t:M«l7W± KW-f y 7 
0Cti»t*Bf*a7 2rttBfeS<i6. ;<IT\ »4S 
?1^M1 0 A**SE&ffjJbL3tgfc:Br«<!0^ia**gjaL 
JtSWi. A/i-7"7 6 ^i3K-ri> ztlzjLiXFi'A y 

xitozt&%<<\ ttz. sa&rtT«ffi7jc*<j»s-r4 
tj-f-n^v^ft. a:iat«m«jfisa[i o AfMHES 

XLs.'jfz'Oi-hZtifi^K 

[ o i o 2 ] *mw\(mMwm.w: ioac^ 

£ - k t Liztzto . »flSW^» 6 1 i*rc£ t^«Ss7t< 

tt . m&mmzfe o x£%iz&r 7^ 7 2 rt cs^it 

4 . i - T- . KflS 6 1 [*I CKtt 4 KWV70 
Cli. FU-f y70r imWmWhZ'c t IXhB: 

4^»rcj±.Fu>f >-7 ortcasB*^^ t<n*&e 

{± , »4m« 2 0 X"<V$m-tf&± Ltzmz {, a 771/ •:/ 
•^4 SiOlgfjlsr^L. /n>7'7 6 *:il&-f 4siT";7) 
PbI. BMk«W^»6 ll*liciS(t7yxr§t^LT^7|<*- 
ffi=7KSi57 2 rttSK C t k LX h &\ 

[0103] ±mLtzmmmx'nmtmfi?.$%6 1 cr 
mmmw i o Aii5 . m%m 6 2 rt<?5a»s iif tkhir 

ft 6 4 Cfc v t Plfllter^weac F W y 7 0 A^'IS 
»t&ivOi4. ^4*?%. aKH*6 2*Jj:t^*igiRB6 
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is o . ffl$nt*&3gs i o A^wBff jtH*ttiaairtA»i9 

[0 1 04 ] &4^(i, ±IS^3^te(y"Jco«fi!tto^ 
t. 7KHIJRS&6 4C(i±ieKL-f>'7 0^(-N j: . 
TO 6 4rtT-^ffi*«0«ig{CO^-C«SScS-rS1i«i: 
S £ fc i S . 6 1 *5 J:ZX»B» 6 2 

■ tmifitix ^it fl$n&& 2 o £ §Hb«f 

0 co&iW £ £ v>T (i . Zixh <7)#*?5»8&tf 5 fflSS &T 

ft% Lfc*ffl*fc J: -9 T SB $ 8#itT L £ 

6 4 ftTSOg i: -f 4 - i: tf 1 ^ 

T'J>4. 

[0105] ±E»35!i6MT(i. <««B7j<£ K W V 7 

o tcsf § itzmz yv4v7q <m& □ 7 4 *»^aj t 

fcti "9TS»rt*"?>«»JcS:l*it-5«j£i: LT til 

lt . srai*rc***a**g lt l a ? com±? 4 z 

1 1 LXt^K HTCg4®Plt LT. UBSiS/? 

1 0 1 0 6 ] 09 <±. m4mm?>mmmmw. 1 0 b 
nffi&zmbtwmx-hh . jg$mr&$§B 1 0 b 

n 1 1 0 1 mmmvffif&zmt 

X^&tztb. gM-f&ffimzimt^ZttLXVtL^ 

!»«/!«*■& l , 55 1 mmm^mwMmm. iotm%& 
mmz^xmMXYizmwth. 

[ 0 1 0 7 ] H4 ^ffl<0M$W§£S 1 0 BJi, is 1 

6 9£ffi;c.T^4. ^#x*IAB6 9(i. ®ffi#xft 
l£§§5 8frfc^LT8KH*#*ft6 1 <*>±SBBfc«« 
LT^4. «Wfi#*»AJ86 9 CijA;U7*6 9B#R(f 
UlTSO. C<0A'/U7'6 9B^RI*3Si:^l.fc. Itffc 

,IT'A/U7'6 9 B(iSI©33 0 \,zW$l*tlXt5 *) . Slffl 

[0108101 0«. «4lB6M<0«lfi«ffiK* 1 0 



Bxm^w±mzmn^tihW±mm)i-^y : s:m 
mft%iz£h^\-htc'c<r)-%mz£ ->t»4tag 

SI 0 B<7)&^<7)(f±m^tiht . M9fffi3 OKiS 
v ^T i <0ff jh«WHM/ - f - >• tfUfr $ ft 4 . 
[0109] *;u-f-y* ? Hff$itS fc . c P u 3 4 

m^z&j} LXtfyr 6 swats *rf?ik*-t!\ 

y? 1 4*>4>Bc«^S l 6^ws^<o«^«- 
vrs-^s (xfvrssoo) . kk^si 6^ 

5 AfcJ:tPvU:/6 9 B(cWLTigt))ft# 
rtti^L. -A/U7'5 5 ArWI£FJiC. yN'/U7"6 9Barra 

u^^ssth Ufvrssio) . ^f-/rs5 1 o 

»^35^'j%a 1 7 **1*LTI§(L«WXS#6 1 rtfcS 

[0110] JXtCC P U 3 4i±. fiepg|53 OOftaliCil 
^I.F^C0^^v$:'J-fc7 h-tl> (Xr-y7'S5 2 
0) . t%bh. B*|BIS:a*)-«E»tC0eftAf4i 

1 1 «t o t . »ii:?tiisa i o wa&w»it#'ti§7K * ?t 
« ixmmtmz&ji lxzmw/a 4 rgfTOst-r 

I. (Xf 7/S530) . /W4 4fSttSfctS: 
itZioT. *?/-/l.'?y? 1 3frb><-i-l 5(Ctf 
L T ^< ^ / -yuwffii&^jggsi, § ii|> ?m I tz x r 7" 

5 5 0 0 t&^TSTHSBl 6^C0Jl^MOft^#ih 
$ri4t, «SHmffi2 0(cf^$fil»»4^fli>M^ 

* tmzmwm$>2 o a*— f 1 5izm'n%tim.fk 

®fi'XhW}sL%iisbh. Xf77S5 3 0CJ3^TA';l.- 
^4 4*BB*HBtLT. a-^-i 5t*tL-C^^y-/l- 

[0111]^J:5 ic«iaw».^7yx*'»A?zi4 

mjmMxizx^x<m^6 2izmM\. zey&m&e 
2ipbmmwxt&Mmfffl£M.i o B^c^ais 

ri 4 . i co t § . #«#5 6 2 CSS LT i ^*;fiS7K € 
».^W'xtcJ:oT^l:?iiT^4«?t!lgai 0 
B^t»ajS#i4. 

[ 0 1 1 2 ] «SffiE^WA»6 9W^B 

6 1 fctg^-f 4figfcL «t 9±affl (»4m?t!l2 0 1 <7) 

&g&M) iz&ft&zttimtLw zixizx-ox. e 
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[0113] &iecpu34ii. m\mmmmioBcr, 

frtMtt&t- (^f'/7"S540) . i^t&gLT&o 
JtBf£«0«t2 iJt$$-f!> (^T77S5 50) . 
T\ t2 OfifcL «BK»^*»fk»/r^»6 IrtKW 
A L&£>T *» 4> . BKfcSt ?S6 1 fci I/«^§5 6 2 ft 

KOJBtt^* $ & a ic <fc -j T asRjg-r 4 i 1 1 f 

[ 0 1 1 4 ] Xf-y/S 5 5 OtfcVvc-fli&BftyjtafJ: 
iet2 £«;Lfcfcf!llifrS*ufc«£fc{i. CPU3 4&A 
;L,y4 4tClEftfi#^tti* LT>'<^7"4 4 ZmttMtt 
I) Uf77S560) . Cl<xtJ:-oT, 'v-f 1 5fc 

«RJ6jW»T*-4 . X7-77S 5 6 OOKEfftt. CPU 
3 4(i2(£;i<'-f-yS:if?T-rs. 
[01153 JiLhoJ: 3 fc«j*Sftfc»4 5<«IHO*»B 
«f6^-^l 0 B£ J: fttf. &fH&&£K 1 0 B^(?±B# 
CHL BHfc##*86 lti£Tfmm%s6 2l*ifc£j£Lfc 

-tfrSJtabfciKfcfl^SSe 1 &£'^SSS£M*-f 4;£g 

x.^)i^mmzimtx tt^tz 'o-thztt^w 
[ o i i 6 1 jje Ltz%4mmmcr>mmms. 1 o b 

1 5^m$ft4MM#tt7'XiW^#x£ffl^4 <I f: 

t jsttieiesE i o b zmthmmzmi 

[0117] JJ£l,fc3l4$tttW"CJi. 1 5*>f> 

fc i: Lfcfcrt. BWfc*W.*»6 1 «J:tf*l886 2rtO 
£ Sfe*-f 4 d fc t =5: -> . JfcJEftWaW 
xSr*HIiRK6 4(*It^A-r5^i:tJ:o-C. *0iRS& 
64rttf54**&l**-r*Clk<)^rffifc^6. Z<F>X.o 

tcffi&zffittzmmmwiw. locsnii c^-t. 

[0 1 18] Hi lCSL,fc«EBmSiSH10CJ±, 

ttwf&s i o b ommztotx . xsak 6 9 

Ht/fx£tm8 0 tt*®«tt 6 4 £$& LT*J 0 . ««S 



& 7k@TO 6 4 rt fc»AtTffj fc £ o T o 4 . i 
3 frlftfcaiBSMESSgfi 1 0 CtfMBEfPikBfrfcij^ 
T, Hi Oic^L^ffihB^a^-f-ytlHllicoyU— 7- 
y^Uff i: . Xf"/7S5 10 CStJfc-f -SKHIK 
X1XWX5 5 A^BMBBi:* 9^7*6 9 B#BS# 
JBfcfcoT. a*— M 5ipt>ma^tLHKmm^iSt 
«#XS56 1 fcft(c*E|lDW6 4rt£»AS*i4. <I 

ox o iz-mmzmmtfztfmxzhi c t £ j ^> 

T. Btft^^xB6 1 . «ffi86 2UJ:tf*IiIJ0»6 4 

mzmmzti, ±&LtMftii&Hz&Mzithzb 

[0119] 5:i5, SB£L?:S3iJ«l:VSf45aK*0ff 
ih^l/l—^y (HSfeil/lll 0#B3) Tliffitt* 

Ui, 04 Uzm 1 HM^#.^?tii^S 1 0 tcfc 

a: ffiih-T Sb 3 *»if ^ 5:1" S C i: 

7i«M^L^, i-%irh. H4cOXf--/7"S2 0 OtlSHf 

[0120] St^LTtmi J3 J:l^m2HiSM-C{iBNI:Sf 
iot «^7j«7)«if* $• KjJ: l . m 3 x 4 SBfe W"C 

4*a^#a&s»t 4 - 1 c j: -a t . sa»rtTaafci«6 t 

[0121] £5£tt0*wntifiga i o du. m 1 

Mg<5ijco«sm»^s i o timmmcr>mf$.z% ix^ 
htzth. £Mtmmzimt%*r*:tti, mum® 
izmtz. vmwm&ioDii. mmmmmi o 
tmtc"). x9J-iv?v? 1 3frbwmti7Me 1 

1. <i^5'6 2fcil/7K(HJTO6 4(i, -eortBffit, 

[ 0 1 2 2 3 0 1 2(1. BMUIe^B6 1 ^Mfig^^jt 
Wtafeb-mfffia-Cft 4.iai2 tSrf J: d K , ISfbfl^ 
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•yvaS15S2{i. ^•yi'i^fflStfO. 5inmgjK>3: 

ia'Sr>-y>'ji»82*flliS Kfl#f#*H 6 1 Tfi . 

(ci o xaSPS 2 l*!£{£;boT£tf4 J: 0 (c& 
4. 01 2T1iiMrJM?xS$6 lWiMSL/i* 5 . K 
Ss2f6 2fcit/*lHlJR!S6 4 2r^-tl.?TJ&^^T 
. i> . -ecDfiSHfc. 8Httfcff*S&6 1 Pttco^ ■•/ S'i 
aS8 2£ffMLTt>4. 

[0123] Oh^J: o fcffljS$ft/:SS52&M«<0«f-f 
«}£SSS 1 0 D t iilti. ftmVH&S 1 0 Dco&fr® 

±mz9\-fsjg>tiWF lx assi*i csst 4 <g85.*#<u*£ 

*8&6 1 , g«if§6 2iiJ:L f *®lKS&6 4arJgj£-r5! : 
g&£a<,vCL*3<Ii:Ji : 5:^. Urfot, &0C$$f 

i o dos^s pg-r 4 t # t . sc*s utgss 

&S)tzMZX*)U%£mtiZ-<miX 1 1 r>tc vt&z 

[0 1 24] ±E»5lttSWCtt. *-vi':«.«8 2te« 

5g- -/ <fc -> Xffifcth Zkk LtztiK Wfafc&g 

ot. ^mm?ffi2 0<?)^eB$<J5g-ffc;gW^.<7)jSJK J ? > . IS 

itmtixizzi lx zfezttnxfonm&coitfmz x~>x 

*-vi/*%8 2$:B$.LXi>frihfr\ fflitf. *® 
>7U?>"£-"/^/Wfro£ L^t^rCX 7^*358 2 5: 

JtaStSOTWi. «SlH«ffi2 OoafeB#c7)K{l:SWxco 
IBS*, 8HlSW^t*f LT3c^««T**Uf J: < . 

[0125] 13ULM B ^Lfcll 1 5glS6(?]cD$?ft 

•c t> y- t . nflSP^Rcaaa*** 

^xhmmnmkz'ftbzttfx-zb. &4Ui. mt 

FMt,z^7kZ£tzmmmx'ii. smitim&tM 

[0126] l^*ffl&mim£'?^Xfflilt:¥. 



*w»tz o uzmmizmm%.ztLhi>cr>x'&% 
<. *%*n<?)m%&mi%^&WMzii\,\xm*%h 
mmx-mm L&hzt nmtux-h 4 . 

[Hi ] *mnim%-mmmx'h&mmmmw;i 

0 0>fl|j£olS»££*>-f 7'a v ? 0T'£> 4 . 

[02 ] ffi$W%2 0**«i6#-b/l'2 8<0«iSSrS1- 

mwmmx'hh. 

1 m 3 ] 7\ik * 9 /- h-k ^wm^T^twmx'h 

h. 

[04 ] m i mmmcnmimmmm 1 o taivcssfrs 

4. 

[ 0 5 ] & i sgffiw«j«f«isssH i o tmsetimn. 
[06 ] m2mmmcr>m\mn>mw.i oiz&^xmn 

-ils&ftkWV- f^s ^^-f 7 o - f - a- - 

hX'foZ. 

[07] K U >f y 7 0 0«« & TFiffimX-S) h . 
[|8]S3l»I«if«Il 0A(cfcOT*tT 

4. 

[09 ] ^4M»»#4m?tgai 0 B*>»ifco«E& 
[010] m4Hfg^iomf4«:^si oBCfcv^n 

fir ^ il4 ihB#J¥I/l-— f - > r 7 n-ft-ht 
*4. 

[0ii] Mm-at^ai oc<o»f£<o«B&s:^b-ri8 

1 0 1 2 ] m 5 mmmcommmmm looizmm 
imum 6 1 m^mhtmmm^mx'h h . 

10. 1 0 a~i 0D-»4m?f!i^a 
1 

1 4--* • S-JU7>7 
1 5---VN*-f- 

1 6-mmw. 

1 

1 8-a«iB 

1 9-CO»RBMtS 

2 0-».f4^fil 
2 l-«HftK 

2 2-7/-K 
2 3-*V-H 
24, 2 5--tA-l/-f 

2 4P-«m^8SB 

2 8-m-feyu 
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30- 




5 6 -mkify» 


32- 






34- 


•CPU 




36- 


•ROM 


5 5 A, 5 8 A-- Art,-:/ 


38- 


•RAM 




40- 


■m 


6 0-«*HJMf*» 


4 1- 




6 1-RffcflW.*H 


42- 




6 2-«l» 


43- 




6 4-*lEljK8& 


44- 






4 5. 


4 7-7'n7 


67, 6 8 -Tifyr 


46- 






4 8- 




6 9B---A>7' 


49- 






50- 




7 2-lf*ffl 


5 1 . 




74-SPaJD 


52- 




7 6 - ^';l/7" 


53- 


•mmm 




54- 






5 5- 







[HI] [012] 



12 



✓13 



'64 



jr 



10 



r "»°^i 



r62 




-61 



✓82. 



[03] 





* 


y?y-;u 




0"C 


-97. trc 
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[[391 



10B 




[010] 



c 



D 



t«-0 



-S500 



-S510 



5520 



-5530 



-S550 



-5560 
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[011] 




